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Introduction
 
Analyses were performed according to USEPA 6000/7000.  Data were reviewed in accordance 
with USEPA National Functional Guidelines of February 1994. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
had already been subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with National Functional Guidelines: 
 
Concentration (C) qualifiers: 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract required detection 

limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 
 
Quantitation (Q) qualifiers: 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery not within control limits. 
 
 * Duplicate analysis not within control limits. 
 
Validation qualifiers: 
 
 J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
 R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant QC problems, the analysis is invalid and provides no information as to 
whether the compound is present or not.  "R" values should not appear on data tables because they cannot be 
relied upon, even as a last resort.  The second fact to keep in mind is that no compound concentration, even if 
it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to increase confidence in data but 
any value potentially contains error. 
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Data Assessment
 
 
1. Holding Time 
 

The specified holding times for metals analyses is 180 days and for mercury is 28 days from sample 
receipt.  Samples are required to be preserved at 4◦C. 

 
All samples were analyzed within the specified holding times. 
 

 
2. Blank Contamination 
 

Quality assurance blanks, i.e., method or rinse blanks, are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  
Method blanks (including initial and continuing calibration blanks and preparation blanks) measure 
laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

  
             No analytes were detected in the associated blanks. 
 
 
3. Calibration 
 

Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument continuing performance is satisfactory. 

 
 3.1 Initial Calibration 
 

The correct number and type of standards were analyzed and all initial calibration 
verification standard recoveries were within control limits.  

 
 3.2 Continuing Calibration 
 

All continuing calibration verification standard recoveries were within control limits. 
 
 3.3 CRDL Standard 
 

The CRDL recoveries were within control limits. 
 
 3.4 ICP Interference Control Sample 
 

All ICS recoveries were acceptable. 
 
 
4. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 
 

Matrix spike and laboratory duplicate data are used to assess the precision and accuracy of the 
analytical method. 
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 4.1 Matrix Spike / Matrix Spike Duplicate (MS/MSD) 
 
                 MS/MSD recoveries were within control limits. 
 
 4.2 Laboratory Duplicate 
 

The laboratory duplicate results of arsenic were greater than control limits. All associated 
sample results for arsenic were qualified as estimated.   

 
 
5. Field Duplicate 
     

Field duplicate: OU4-SS-DUP-1, OU4-SS-DUP-2, OU4-SS-DUP-3, OU4-SS-DUP-4, OU4-SS-
DUP-5 and OU4-SS-DUP-6 evaluated in parent SDG DPU11. 

 
 

6. Laboratory Control Sample (LCS) 
 

LCS recoveries were within control limits. 
 
 
7. Serial Dilution 
  

Serial dilutions were within control limits.     
 
 
8. Furnace QC 
 

No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 

No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned 
in this review, the overall data quality is within the guidelines specified in the method. 
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 YES  NO  NA 
Data Completeness and Deliverables      
 
Is there a narrative or cover letter present? X     
 
Are the sample numbers included in the narrative? X     
 
Are the sample chain-of-custodies present? X     
 
Do the chain-of-custodies indicate any problems with sample receipt or sample condition? X     
 
Is the package paginated? X     
 
Are the forms and copies legible? X     
      
Form I to IX      
 
Are all the Form I through Form IX labeled with:      
 

Laboratory name? X     
 

Sample No.? X     
 

SDG No.? X     
 

Correct units? X     
 

Matrix? X     
      
Raw Data      
 
Is the digestion log for flame AA/ICP present? X     
 
Is the digestion log for furnace AA present?     X 
 
Is the distillation log for mercury present?     X 
 
Is the distillation log for cyanides present?     X 
 
Are pH values listed?      
 

pH for metals analyses <2 (waters)?     X 
 

pH for cyanide analyses >12 (waters)?     X 
 
Percent solids calculation present for soils/sediments? X     
 
Are preparation dates present on sample preparation logs/bench sheets? X     
 
Are the measurement read out records present for:      
 

ICP X     
 

Flame AA     X 
 

Furnace AA     X 
 

Mercury X     
 

Cyanides     X 
 
Is the data legible? X     
 
Is the data properly labeled? X     
      
Holding Times      
 
Were mercury analyses performed within 28 days? X     
 
Were cyanide distillations performed within 14 days?     X 



4866R doc  JCH 

Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Were other metal analysis performed within 6 months? X     
      
Form I (Final Data)      
 
Are all forms complete? X     
 
Are correct units indicated on Form I's? X     
 
Are soil sample results for each parameter corrected for percent solids? X     
 
Are all "less than IDL" values properly coded with "U"? X     
 
Are the correct concentration qualifiers on Form 1's? X     
 
Is a physical description of samples given on Form I's? X     
      
Calibration      
 
Is a record of at least 2 point calibration present for ICP analysis? X     
 
Is a record of 5 point calibration present for Hg analysis? X     
 
Is a record of 4 point calibration present for:      
 

Flame AA?     X 
 

Furnace AA?     X 
 

Cyanides?     X 
 
Is one calibration standard at the CRDL level for all AA (except Hg) and cyanides analyses?     X 
 
Is correlation coefficient less than .995 for:      
 

Mercury Analysis?   X   
 

Cyanide Analysis?     X 
 

Atomic Absorption Analysis?     X 
      
Form II A (Initial and Continuing Calibration Verification)      
 
Present and complete for all analytes?  X     
 
Are all calibration standards (initial and continuing) within control limits for:       
 

Metals (90-110%)? X     
 

Hg (80-120%)? X     
 

Cyanides (85-115%)?     X 
 
Was continuing calibration performed every 10 samples or every 2 hours? X     
 
Was the ICV for cyanides distilled?     X 

 
      
Form II B (CRDL Standards for AA and ICP)      
 
Was a CRDL standard (CRA) analyzed after initial calibration for all AA metals (except Hg)? X     
 
Was a mid-range calibration verification standard distilled and analyzed for cyanide analysis?      

X 
 
Was a 2xCRDL (or 2xIDL when IDL>CRDL) standard (CRI) analyzed for each ICP run?  

X     
 



4866R doc  JCH 

Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Was CRI analyzed after the ICV/ICB and before the final CCV/CCB, and twice every eight 
hours for each ICP run? 

X     

 
Are CRA and CRI standards within control limits for metals (70-130%)? X     
 
Is mid-range standard within control limits for cyanide (80-120%)     X 
      
Form III (Initial and Continuing Calibration Blanks)      
 
Present and complete? X     
 
Was an initial calibration blank analyzed? X     
 
Was a continuing calibration blank analyzed after every 10 samples or every 2 hours (which ever 
is more frequent)? 

X     

 
Are all calibration blanks (when IDL<CRDL) less than or equal to the Contract Required 
Detection Limits (CRDLs)? 

X     

 
Are all calibration blanks less than two times Instrument Detection Limit (when IDL>CRDL)? X     
      
 
Form III (Preparation Blank)      
 
Was one prep. blank analyzed for:      
 

each Sample Delivery Group SDG)? X     
 

each batch of digested samples? X     
 

each matrix type? X     
 
Is concentration of prep. blank value less than the CRDL (when IDL#CRDL)? X     
 
If no, is the concentration of the sample with the least concentrated analyte less than 10 times the 
prep. blank? 

    X 

 
Is concentration of prep. blank value less than two times IDL (when IDL>CRDL)?   X   
 
Is concentration of prep. blank below the negative CRDL?   X   
      
Form IV (ICP Interference Check Sample)      
 
Present and complete? X     
 
Was ICS analyzed at beginning and end of run (or at least twice every 8 hours)? X     
 
Are all ICS results inside the control limits ("20%)? X     
 
If no, is concentration of Al, Ca, Fe, or Mg lower than the respective concentration in ICS?     X 
      
Form V A (Spiked Sample Recovery - Pre-Digestion/Pre-Distillation      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for spiked sample?   X   
 
Are all recoveries for analytes with sample concentrations less than four times the spike 
concentration within control limits (75-125)? 

X     

     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Are results outside the control limits (75-125%) flagged with "N" on Form I's and Form VA? 
 
Aqueous      
 
Are any spike recoveries:      
 

less than 30%?     X 
 

between 30-74%?     X 
 

between 126-150%?     X 
 

greater then 150%?     X 
 
Soil/Sediment      
 
Are any spike recoveries:      
 

less than 10%?   X   
 

between 10-74%?   X   
 

between 126-200%?   X   
 

greater than 200%?   X   
Form VI (Lab Duplicates)      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for duplicate analysis?   X   
 
Are all values within control limits (RPD 20% or difference # "CRDL)?   X   
 
If no, are all results outside the control limits flagged with an * on Form I's and VI? X     
 
Aqueous      
 
Is any RPD greater than 20% where sample and duplicate are both greater than or equal to 5 
times CRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5 times CRDL? 

    X 

 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than or equal to 5 times CRDL) >35 %? X     
      
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 
5xCRDL) > 2xCRDL? 

  X   

      
Field Duplicates      
 
Were field duplicates analyzed?  

   
X   

 
Aqueous      
 
is any RPD greater than 50% where sample and duplicate are both greater than or equal to 
5xCRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5xCRDL? 

    X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than 5 times CRDL) > 100%?     X 
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 5x 
CRDL) >2xCRDL? 

    X 

      
Form VII (Laboratory Control Sample)      
 
Was one LCS prepared and analyzed for:      
 

each  SDG? X     
 

each batch samples digested/distilled? X     
 
Aqueous LCS      
 
Is any  LCS recovery:     X 
 

less than 50%?     X 
 

between 50% and 79%?     X 
 

between 121% and 150%?     X 
 

greater than 150%?     X 
 
Solid LCS      
 
Is LCS "Found" value higher than the control limits?   X   
 
Is LCS "Found" lower than the control limits?   X   
      
Form IX (ICP Serial Dilution)      
 
Was Serial Dilution analysis performed for:      
 

each SDG? X     
 

each matrix type? X     
      
 
Was field blank(s) used for Serial Dilution Analysis?   X   
 
Are results outside control limits flagged with an "E"" on Form I's and Form IX when the initial 
concentration on Form IX is equal to 50 times IDL or greater.   

  X   

 
Are any required % difference values:      
 

> 10%?   X   
 

$100%?   X   
      
Furnace Atomic Absorption (AA) QC Analysis      
 
Are duplicate injections present in furnace raw data (except during full Method of Standard 
Addition) for each sample analyzed by GFAA? 

    X 

 
Do the duplicate injection readings agree within 20% Relative Standard Deviation (RSD) or 
coefficient of Variation (CV) for concentrations greater than CRDL? 

    X 

 
Were dilutions analyzed for samples with analytical spike recovery less than 40%?     X 
 
Is analytical spike recovery outside the control limits (85-115%) for any sample?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Form VIII (Method of Standard Addition Results)      
 
Present?     X 
 
If no, is any Form I result coded with "S" or "+"?     X 
 
Was MSA required for any sample but not performed?     X 
 
Is the coefficient of correlation for MSA less than 0.995 for any sample?     X 
 
Is the coefficient of correlation for MSA less than 0.990 for any sample?     X 
 
Was proper quantitation procedure followed?      X 
      
Dissolved/Total for Inorganic/Total Analytes      
 
Were any analyses performed for dissolved as well as total analytes on the same sample.     X 
 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
10%? (if >CRDL) 

    X 

 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
50%? 

    X 

      
Field Blank      
 
Is the field blank concentration less than CRDL (or 2xIDL when IDL>CRDL) for all analytes?     X 
 
If no, was field blank value already rejected due to other QC criteria?     X 
      
Form X, XI, XII (Verification of Instrumental Parameters)      
 
Is verification report present for :      
 

Instrument Detection Limits (quarterly)? X     
 

ICP Interelement Correlation Factors (annually)? X     
 

ICP Linear Ranges (quarterly)? X     
 
Is IDL greater than CRDL for any analyte?   X   
 
If yes, are the concentrations of the samples analyzed on the instrument whose IDL exceeds 
CRDL, greater than 5xIDL. 

    X 

 
Was any sample result higher than the linear range of ICP.     X   
 
Was any sample result higher than the highest calibration standard for non-ICP parameters?   X   
 
If yes for any of the above, was the sample diluted to obtain the result on Form I?     X 
      
Percent Solids      
 
Are the percent solids in soil/sediment(s):      
 

< 50%?   X   
 

< 10%?   X   
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Introduction
 
Analyses were performed according to USEPA 6000/7000.  Data were reviewed in accordance 
with USEPA National Functional Guidelines of February 1994. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
had already been subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with National Functional Guidelines: 
 
Concentration (C) qualifiers: 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract required detection 

limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 
 
Quantitation (Q) qualifiers: 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery not within control limits. 
 
 * Duplicate analysis not within control limits. 
 
Validation qualifiers: 
 
 J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
 R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant QC problems, the analysis is invalid and provides no information as to 
whether the compound is present or not.  "R" values should not appear on data tables because they cannot be 
relied upon, even as a last resort.  The second fact to keep in mind is that no compound concentration, even if 
it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to increase confidence in data but 
any value potentially contains error. 

 
 
 
 
 



4867R doc  JCH 

Data Assessment
 
 
1. Holding Time 
 

The specified holding times for metals analyses is 180 days and for mercury is 28 days from sample 
receipt.  Samples are required to be preserved at 4◦C. 

 
All samples were analyzed within the specified holding times. 
 

 
2. Blank Contamination 
 

Quality assurance blanks, i.e., method or rinse blanks, are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  
Method blanks (including initial and continuing calibration blanks and preparation blanks) measure 
laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

  
Sodium was detected in associated blanks.  Associated sample results less than the blank action limit 
were qualified as nondetect. 
   
Several analytes other than sodium were detected in the associated blanks.  All associated sample 
results were greater than the blank action limit; therefore, none of the data were qualified. 
 
Calcium and zinc were detected in the associated rinse blank (RB061505-2) collected on 6/15/05.  
All associated sample results were greater than the blank action limit; therefore, none of the data were 
qualified.  
 

 
3. Calibration 
 

Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument continuing performance is satisfactory. 

 
 3.1 Initial Calibration 
 

The correct number and type of standards were analyzed and all initial calibration 
verification standard recoveries were within control limits.  

 
 3.2 Continuing Calibration 
 

All continuing calibration verification standard recoveries were within control limits. 
 
 3.3 CRDL Standard 
 

The CRDL recoveries were within control limits. 
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 3.4 ICP Interference Control Sample 
 

All ICS recoveries were acceptable. 
 
 
4. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 
 

Matrix spike and laboratory duplicate data are used to assess the precision and accuracy of the 
analytical method. 

 
 4.1 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 
                 MS/MSD recoveries were within control limits. 
 
 4.2 Laboratory Duplicate 
 

  The laboratory duplicate results were within control limits.   
 
 
5. Field Duplicate 
 
            No field duplicates were performed within this SDG. 
 

 
6. Laboratory Control Sample (LCS) 
 

LCS recoveries were within control limits. 
 
 
7. Serial Dilution 
  

The serial dilution results of nickel and zinc were greater than control limits.  All associated sample 
results for nickel and zinc were qualified as estimated.     

 
 
8. Furnace QC 
 

No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 

No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned 
in this review, the overall data quality is within the guidelines specified in the method. 

 
 
 



4867R doc  JCH 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Data Validation Checklist 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inorganic Data Validation Checklist 



4867R doc  JCH 

 YES  NO  NA 
Data Completeness and Deliverables      
 
Is there a narrative or cover letter present? X     
 
Are the sample numbers included in the narrative? X     
 
Are the sample chain-of-custodies present? X     
 
Do the chain-of-custodies indicate any problems with sample receipt or sample condition? X     
 
Is the package paginated? X     
 
Are the forms and copies legible? X     
      
Form I to IX      
 
Are all the Form I through Form IX labeled with:      
 

Laboratory name? X     
 

Sample No.? X     
 

SDG No.? X     
 

Correct units? X     
 

Matrix? X     
      
Raw Data      
 
Is the digestion log for flame AA/ICP present? X     
 
Is the digestion log for furnace AA present?     X 
 
Is the distillation log for mercury present?     X 
 
Is the distillation log for cyanides present?     X 
 
Are pH values listed?      
 

pH for metals analyses <2 (waters)?   X   
 

pH for cyanide analyses >12 (waters)?     X 
 
Percent solids calculation present for soils/sediments? X     
 
Are preparation dates present on sample preparation logs/bench sheets? X     
 
Are the measurement read out records present for:      
 

ICP X     
 

Flame AA     X 
 

Furnace AA     X 
 

Mercury X     
 

Cyanides     X 
 
Is the data legible? X     
 
Is the data properly labeled? X     
      
Holding Times      
 
Were mercury analyses performed within 28 days? X     
 
Were cyanide distillations performed within 14 days?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Were other metal analysis performed within 6 months? X     
      
Form I (Final Data)      
 
Are all forms complete? X     
 
Are correct units indicated on Form I's? X     
 
Are soil sample results for each parameter corrected for percent solids? X     
 
Are all "less than IDL" values properly coded with "U"? X     
 
Are the correct concentration qualifiers on Form 1's? X     
 
Is a physical description of samples given on Form I's? X     
      
Calibration      
 
Is a record of at least 2 point calibration present for ICP analysis? X     
 
Is a record of 5 point calibration present for Hg analysis? X     
 
Is a record of 4 point calibration present for:      
 

Flame AA?     X 
 

Furnace AA?     X 
 

Cyanides?     X 
 
Is one calibration standard at the CRDL level for all AA (except Hg) and cyanides analyses?     X 
 
Is correlation coefficient less than .995 for:      
 

Mercury Analysis?   X   
 

Cyanide Analysis?     X 
 

Atomic Absorption Analysis?     X 
      
Form II A (Initial and Continuing Calibration Verification)      
 
Present and complete for all analytes?  X     
 
Are all calibration standards (initial and continuing) within control limits for:       
 

Metals (90-110%)? X     
 

Hg (80-120%)? X     
 

Cyanides (85-115%)?     X 
 
Was continuing calibration performed every 10 samples or every 2 hours? X     
 
Was the ICV for cyanides distilled?     X 

 
      
Form II B (CRDL Standards for AA and ICP)      
 
Was a CRDL standard (CRA) analyzed after initial calibration for all AA metals (except Hg)? X     
 
Was a mid-range calibration verification standard distilled and analyzed for cyanide analysis?      

X 
 
Was a 2xCRDL (or 2xIDL when IDL>CRDL) standard (CRI) analyzed for each ICP run?  

X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Was CRI analyzed after the ICV/ICB and before the final CCV/CCB, and twice every eight 
hours for each ICP run? 

X     

 
Are CRA and CRI standards within control limits for metals (70-130%)? X     
 
Is mid-range standard within control limits for cyanide (80-120%)     X 
      
Form III (Initial and Continuing Calibration Blanks)      
 
Present and complete? X     
 
Was an initial calibration blank analyzed? X     
 
Was a continuing calibration blank analyzed after every 10 samples or every 2 hours (which ever 
is more frequent)? 

X     

 
Are all calibration blanks (when IDL<CRDL) less than or equal to the Contract Required 
Detection Limits (CRDLs)? 

X     

 
Are all calibration blanks less than two times Instrument Detection Limit (when IDL>CRDL)? X     
      
 
Form III (Preparation Blank)      
 
Was one prep. blank analyzed for:      
 

each Sample Delivery Group SDG)? X     
 

each batch of digested samples? X     
 

each matrix type? X     
 
Is concentration of prep. blank value less than the CRDL (when IDL#CRDL)? X     
 
If no, is the concentration of the sample with the least concentrated analyte less than 10 times the 
prep. blank? 

  X   

 
Is concentration of prep. blank value less than two times IDL (when IDL>CRDL)?   X   
 
Is concentration of prep. blank below the negative CRDL?   X   
      
Form IV (ICP Interference Check Sample)      
 
Present and complete? X     
 
Was ICS analyzed at beginning and end of run (or at least twice every 8 hours)? X     
 
Are all ICS results inside the control limits ("20%)? X     
 
If no, is concentration of Al, Ca, Fe, or Mg lower than the respective concentration in ICS?     X 
      
Form V A (Spiked Sample Recovery - Pre-Digestion/Pre-Distillation      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type?  
X     

 
Was field blank used for spiked sample?    

X   
 
Are all recoveries for analytes with sample concentrations less than four times the spike 
concentration within control limits (75-125)? 

 
X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Are results outside the control limits (75-125%) flagged with "N" on Form I's and Form VA?     X 
 
Aqueous      
 
Are any spike recoveries:      
 

less than 30%?     X 
 

between 30-74%?     X 
 

between 126-150%?     X 
 

greater then 150%?     X 
 
Soil/Sediment      
 
Are any spike recoveries:      
 

less than 10%?   X   
 

between 10-74%?   X   
 

between 126-200%?   X   
 

greater than 200%?   X   
Form VI (Lab Duplicates)      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for duplicate analysis?   X   
 
Are all values within control limits (RPD 20% or difference # "CRDL)?   X   
 
If no, are all results outside the control limits flagged with an * on Form I's and VI? X     
 
Aqueous      
 
Is any RPD greater than 20% where sample and duplicate are both greater than or equal to 5 
times CRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5 times CRDL? 

    X 

Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than or equal to 5 times CRDL) >35 %?   X   
      
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 
5xCRDL) > 2xCRDL? 

  X   

      
Field Duplicates      
 
Were field duplicates analyzed?  

   
X   

 
Aqueous      
 
is any RPD greater than 50% where sample and duplicate are both greater than or equal to 
5xCRDL? 

     
X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5xCRDL? 

    X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than 5 times CRDL) > 100%?     X 
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 5x 
CRDL) >2xCRDL? 

    X 

      
Form VII (Laboratory Control Sample)      
 
Was one LCS prepared and analyzed for:      
 

each  SDG? X     
 

each batch samples digested/distilled? X     
 
Aqueous LCS      
 
Is any  LCS recovery:     X 
 

less than 50%?     X 
 

between 50% and 79%?     X 
 

between 121% and 150%?     X 
 

greater than 150%?     X 
 
Solid LCS      
 
Is LCS "Found" value higher than the control limits?   X   
 
Is LCS "Found" lower than the control limits?   X   
      
Form IX (ICP Serial Dilution)      
 
Was Serial Dilution analysis performed for:      
 

each SDG? X     
 

each matrix type? X     
      
 
Was field blank(s) used for Serial Dilution Analysis?   X   
 
Are results outside control limits flagged with an "E"" on Form I's and Form IX when the initial 
concentration on Form IX is equal to 50 times IDL or greater.   

  X   

 
Are any required % difference values:      
 

> 10%? X     
 

$100%?   X   
      
Furnace Atomic Absorption (AA) QC Analysis      
 
Are duplicate injections present in furnace raw data (except during full Method of Standard 
Addition) for each sample analyzed by GFAA? 

    X 

 
Do the duplicate injection readings agree within 20% Relative Standard Deviation (RSD) or 
coefficient of Variation (CV) for concentrations greater than CRDL? 

     
X 

 
Were dilutions analyzed for samples with analytical spike recovery less than 40%?     X 
 
Is analytical spike recovery outside the control limits (85-115%) for any sample?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Form VIII (Method of Standard Addition Results)      
 
Present?     X 
 
If no, is any Form I result coded with "S" or "+"?     X 
 
Was MSA required for any sample but not performed?     X 
 
Is the coefficient of correlation for MSA less than 0.995 for any sample?     X 
 
Is the coefficient of correlation for MSA less than 0.990 for any sample?     X 
 
Was proper quantitation procedure followed?      X 
      
Dissolved/Total for Inorganic/Total Analytes      
 
Were any analyses performed for dissolved as well as total analytes on the same sample.     X 
 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
10%? (if >CRDL) 

    X 

 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
50%? 

    X 

      
Field Blank      
 
Is the field blank concentration less than CRDL (or 2xIDL when IDL>CRDL) for all analytes?     X 
 
If no, was field blank value already rejected due to other QC criteria?     X 
      
Form X, XI, XII (Verification of Instrumental Parameters)      
 
Is verification report present for :      
 

Instrument Detection Limits (quarterly)? X     
 

ICP Interelement Correlation Factors (annually)? X     
 

ICP Linear Ranges (quarterly)? X     
 
Is IDL greater than CRDL for any analyte?   X   
 
If yes, are the concentrations of the samples analyzed on the instrument whose IDL exceeds 
CRDL, greater than 5xIDL. 

    X 

 
Was any sample result higher than the linear range of ICP.     X   
 
Was any sample result higher than the highest calibration standard for non-ICP parameters?   X   
 
If yes for any of the above, was the sample diluted to obtain the result on Form I?     X 
      
Percent Solids      
 
Are the percent solids in soil/sediment(s):      
 

< 50%?   X   
 

< 10%?   X   
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Introduction
 
Analyses were performed according to USEPA 6000/7000.  Data were reviewed in accordance 
with USEPA National Functional Guidelines of February 1994. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
had already been subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with National Functional Guidelines: 
 
Concentration (C) qualifiers: 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract required detection 

limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 
 
Quantitation (Q) qualifiers: 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery not within control limits. 
 
 * Duplicate analysis not within control limits. 
 
Validation qualifiers: 
 
 J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
 R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant QC problems, the analysis is invalid and provides no information as to 
whether the compound is present or not.  "R" values should not appear on data tables because they cannot be 
relied upon, even as a last resort.  The second fact to keep in mind is that no compound concentration, even if 
it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to increase confidence in data but 
any value potentially contains error. 
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Data Assessment
 
 
1. Holding Time 
 

The specified holding times for metals analyses is 180 days and for mercury is 28 days from sample 
receipt.  Samples are required to be preserved at 4◦C. 

 
All samples were analyzed within the specified holding times. 
 

 
2. Blank Contamination 
 

Quality assurance blanks, i.e., method or rinse blanks, are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  
Method blanks (including initial and continuing calibration blanks and preparation blanks) measure 
laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

  
             No analytes were detected in the associated blanks. 
 
 
3. Calibration 
 

Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument continuing performance is satisfactory. 

 
 3.1 Initial Calibration 
 

The correct number and type of standards were analyzed and all initial calibration 
verification standard recoveries were within control limits.  

 
 3.2 Continuing Calibration 
 

All continuing calibration verification standard recoveries were within control limits. 
 
 3.3 CRDL Standard 
 

The CRDL recoveries were within control limits. 
 
 3.4 ICP Interference Control Sample 
 

All ICS recoveries were acceptable. 
 
 
4. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 
 

Matrix spike and laboratory duplicate data are used to assess the precision and accuracy of the 
analytical method. 
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 4.1 Matrix Spike / Matrix Spike Duplicate (MS/MSD) 
 
                 MS/MSD recoveries were within control limits. 
 
 4.2 Laboratory Duplicate 
 

  The laboratory duplicate results were within control limits.   
 
 
5. Field Duplicate 
 
    No field duplicate analysis was performed within this SDG. 
 

 
6. Laboratory Control Sample (LCS) 
 

LCS recoveries were within control limits. 
 
 
7. Serial Dilution 
  

Serial dilutions were within control limits.     
 
 
8. Furnace QC 
 

No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 

No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned 
in this review, the overall data quality is within the guidelines specified in the method. 
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Inorganic Data Validation Checklist 
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 YES  NO  NA 
Data Completeness and Deliverables      
 
Is there a narrative or cover letter present? X     
 
Are the sample numbers included in the narrative? X     
 
Are the sample chain-of-custodies present? X     
 
Do the chain-of-custodies indicate any problems with sample receipt or sample condition? X     
 
Is the package paginated? X     
 
Are the forms and copies legible? X     
      
Form I to IX      
 
Are all the Form I through Form IX labeled with:      
 

Laboratory name? X     
 

Sample No.? X     
 

SDG No.? X     
 

Correct units? X     
 

Matrix? X     
      
Raw Data      
 
Is the digestion log for flame AA/ICP present? X     
 
Is the digestion log for furnace AA present?     X 
 
Is the distillation log for mercury present?     X 
 
Is the distillation log for cyanides present?     X 
 
Are pH values listed?      
 

pH for metals analyses <2 (waters)?     X 
 

pH for cyanide analyses >12 (waters)?     X 
 
Percent solids calculation present for soils/sediments? X     
 
Are preparation dates present on sample preparation logs/bench sheets? X     
 
Are the measurement read out records present for:      
 

ICP X     
 

Flame AA     X 
 

Furnace AA     X 
 

Mercury X     
 

Cyanides     X 
 
Is the data legible? X     
 
Is the data properly labeled? X     
      
Holding Times      
 
Were mercury analyses performed within 28 days? X     
 
Were cyanide distillations performed within 14 days?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Were other metal analysis performed within 6 months? X     
      
Form I (Final Data)      
 
Are all forms complete? X     
 
Are correct units indicated on Form I's? X     
 
Are soil sample results for each parameter corrected for percent solids? X     
 
Are all "less than IDL" values properly coded with "U"? X     
 
Are the correct concentration qualifiers on Form 1's? X     
 
Is a physical description of samples given on Form I's? X     
      
Calibration      
 
Is a record of at least 2 point calibration present for ICP analysis? X     
 
Is a record of 5 point calibration present for Hg analysis? X     
 
Is a record of 4 point calibration present for:      
 

Flame AA?     X 
 

Furnace AA?     X 
 

Cyanides?     X 
 
Is one calibration standard at the CRDL level for all AA (except Hg) and cyanides analyses?     X 
 
Is correlation coefficient less than .995 for:      
 

Mercury Analysis?   X   
 

Cyanide Analysis?     X 
 

Atomic Absorption Analysis?     X 
      
Form II A (Initial and Continuing Calibration Verification)      
 
Present and complete for all analytes?  X     
 
Are all calibration standards (initial and continuing) within control limits for:       
 

Metals (90-110%)? X     
 

Hg (80-120%)? X     
 

Cyanides (85-115%)?     X 
 
Was continuing calibration performed every 10 samples or every 2 hours? X     
 
Was the ICV for cyanides distilled?     X 

 
      
Form II B (CRDL Standards for AA and ICP)      
 
Was a CRDL standard (CRA) analyzed after initial calibration for all AA metals (except Hg)? X     
 
Was a mid-range calibration verification standard distilled and analyzed for cyanide analysis?      

X 
 
Was a 2xCRDL (or 2xIDL when IDL>CRDL) standard (CRI) analyzed for each ICP run?  

X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Was CRI analyzed after the ICV/ICB and before the final CCV/CCB, and twice every eight 
hours for each ICP run? 

X     

 
Are CRA and CRI standards within control limits for metals (70-130%)? X     
 
Is mid-range standard within control limits for cyanide (80-120%)     X 
      
Form III (Initial and Continuing Calibration Blanks)      
 
Present and complete? X     
 
Was an initial calibration blank analyzed? X     
 
Was a continuing calibration blank analyzed after every 10 samples or every 2 hours (which ever 
is more frequent)? 

X     

 
Are all calibration blanks (when IDL<CRDL) less than or equal to the Contract Required 
Detection Limits (CRDLs)? 

X     

 
Are all calibration blanks less than two times Instrument Detection Limit (when IDL>CRDL)? X     
      
 
Form III (Preparation Blank)      
 
Was one prep. blank analyzed for:      
 

each Sample Delivery Group SDG)? X     
 

each batch of digested samples? X     
 

each matrix type? X     
 
Is concentration of prep. blank value less than the CRDL (when IDL#CRDL)? X     
 
If no, is the concentration of the sample with the least concentrated analyte less than 10 times the 
prep. blank? 

    X 

 
Is concentration of prep. blank value less than two times IDL (when IDL>CRDL)?   X   
 
Is concentration of prep. blank below the negative CRDL?   X   
      
Form IV (ICP Interference Check Sample)      
 
Present and complete? X     
 
Was ICS analyzed at beginning and end of run (or at least twice every 8 hours)? X     
 
Are all ICS results inside the control limits ("20%)? X     
 
If no, is concentration of Al, Ca, Fe, or Mg lower than the respective concentration in ICS?     X 
      
Form V A (Spiked Sample Recovery - Pre-Digestion/Pre-Distillation      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type?  
X     

 
Was field blank used for spiked sample?   X   
 
Are all recoveries for analytes with sample concentrations less than four times the spike 
concentration within control limits (75-125)? 

X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Are results outside the control limits (75-125%) flagged with "N" on Form I's and Form VA?     X 
 
Aqueous      
 
Are any spike recoveries:      
 

less than 30%?     X 
 

between 30-74%?     X 
 

between 126-150%?     X 
 

greater then 150%?     X 
 
Soil/Sediment      
 
Are any spike recoveries:      
 

less than 10%?   X   
 

between 10-74%?   X   
 

between 126-200%?   X   
 

greater than 200%?   X   
Form VI (Lab Duplicates)      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for duplicate analysis?   X   
 
Are all values within control limits (RPD 20% or difference # "CRDL)?   X   
 
If no, are all results outside the control limits flagged with an * on Form I's and VI? X     
 
Aqueous      
 
Is any RPD greater than 20% where sample and duplicate are both greater than or equal to 5 
times CRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5 times CRDL? 

    X 

 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than or equal to 5 times CRDL) >35 %?   X   
      
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 
5xCRDL) > 2xCRDL? 

  X   

      
Field Duplicates      
 
Were field duplicates analyzed?  

   
X   

 
Aqueous      
 
is any RPD greater than 50% where sample and duplicate are both greater than or equal to 
5xCRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
duplicate is less than 5xCRDL? 
 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than 5 times CRDL) > 100%?     X 
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 5x 
CRDL) >2xCRDL? 

    X 

      
Form VII (Laboratory Control Sample)      
 
Was one LCS prepared and analyzed for:      
 

each  SDG? X     
 

each batch samples digested/distilled? X     
 
Aqueous LCS      
 
Is any  LCS recovery:     X 
 

less than 50%?     X 
 

between 50% and 79%?     X 
 

between 121% and 150%?     X 
 

greater than 150%?     X 
 
Solid LCS      
 
Is LCS "Found" value higher than the control limits?   X   
 
Is LCS "Found" lower than the control limits?   X   
      
Form IX (ICP Serial Dilution)      
 
Was Serial Dilution analysis performed for:      
 

each SDG? X     
 

each matrix type? X     
      
 
Was field blank(s) used for Serial Dilution Analysis?   X   
 
Are results outside control limits flagged with an "E"" on Form I's and Form IX when the initial 
concentration on Form IX is equal to 50 times IDL or greater.   

  X   

 
Are any required % difference values:      
 

> 10%?   X   
 

$100%?   X   
      
Furnace Atomic Absorption (AA) QC Analysis      
 
Are duplicate injections present in furnace raw data (except during full Method of Standard 
Addition) for each sample analyzed by GFAA?     

 
 

X 
 
Do the duplicate injection readings agree within 20% Relative Standard Deviation (RSD) or 
coefficient of Variation (CV) for concentrations greater than CRDL? 

    X 

 
Were dilutions analyzed for samples with analytical spike recovery less than 40%?     X 
     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Is analytical spike recovery outside the control limits (85-115%) for any sample? 
      
Form VIII (Method of Standard Addition Results)      
 
Present?     X 
 
If no, is any Form I result coded with "S" or "+"?     X 
 
Was MSA required for any sample but not performed?     X 
 
Is the coefficient of correlation for MSA less than 0.995 for any sample?     X 
 
Is the coefficient of correlation for MSA less than 0.990 for any sample?     X 
 
Was proper quantitation procedure followed?      X 
      
Dissolved/Total for Inorganic/Total Analytes      
 
Were any analyses performed for dissolved as well as total analytes on the same sample.     X 
 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
10%? (if >CRDL) 

    X 

 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
50%? 

    X 

      
Field Blank      
 
Is the field blank concentration less than CRDL (or 2xIDL when IDL>CRDL) for all analytes?     X 
 
If no, was field blank value already rejected due to other QC criteria?     X 
      
Form X, XI, XII (Verification of Instrumental Parameters)      
 
Is verification report present for :      
 

Instrument Detection Limits (quarterly)? X     
 

ICP Interelement Correlation Factors (annually)? X     
 

ICP Linear Ranges (quarterly)? X     
 
Is IDL greater than CRDL for any analyte?   X   
 
If yes, are the concentrations of the samples analyzed on the instrument whose IDL exceeds 
CRDL, greater than 5xIDL. 

    X 

 
Was any sample result higher than the linear range of ICP.     X   
 
Was any sample result higher than the highest calibration standard for non-ICP parameters?   X   
 
If yes for any of the above, was the sample diluted to obtain the result on Form I?     X 
      
Percent Solids      
 
Are the percent solids in soil/sediment(s):      
 

< 50%?   X   
 

< 10%?   X   
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Introduction
 
Analyses were performed according to USEPA 6000/7000.  Data were reviewed in accordance 
with USEPA National Functional Guidelines of February 1994. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
had already been subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with National Functional Guidelines: 
 
Concentration (C) qualifiers: 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract required detection 

limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 
 
Quantitation (Q) qualifiers: 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery not within control limits. 
 
 * Duplicate analysis not within control limits. 
 
Validation qualifiers: 
 
 J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
 R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant QC problems, the analysis is invalid and provides no information as to 
whether the compound is present or not.  "R" values should not appear on data tables because they cannot be 
relied upon, even as a last resort.  The second fact to keep in mind is that no compound concentration, even if 
it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to increase confidence in data but 
any value potentially contains error. 
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Data Assessment
 
 
1. Holding Time 
 

The specified holding times for metals analyses is 180 days and for mercury is 28 days from sample 
receipt.  Samples are required to be preserved at 4◦C. 

 
All samples were analyzed within the specified holding times. 
 

 
2. Blank Contamination 
 

Quality assurance blanks, i.e., method or rinse blanks, are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  
Method blanks (including initial and continuing calibration blanks and preparation blanks) measure 
laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

  
             No analytes were detected in the associated blanks. 
 
 
3. Calibration 
 

Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument continuing performance is satisfactory. 

 
 3.1 Initial Calibration 
 

The correct number and type of standards were analyzed and all initial calibration 
verification standard recoveries were within control limits.  

 
 3.2 Continuing Calibration 
 

All continuing calibration verification standard recoveries were within control limits. 
 
 3.3 CRDL Standard 

 
All CRDL recoveries were acceptable. 

 
 3.4 ICP Interference Control Sample 
 

All ICS recoveries were acceptable. 
 
 
4. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 
 

Matrix spike and laboratory duplicate data are used to assess the precision and accuracy of the 
analytical method. 
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 4.1 Matrix Spike / Matrix Spike Duplicate (MS/MSD) 
 
                 MS/MSD recoveries were within control limits. 
 
 4.2 Laboratory Duplicate 
 

  The laboratory duplicate results were within control limits.   
 
 
5. Field Duplicate 
 
    No field duplicate analysis was performed within this SDG. 
 

 
6. Laboratory Control Sample (LCS) 
 

LCS recoveries were within control limits. 
 
 
7. Serial Dilution 
  

Serial dilutions were within control limits.     
 
 
8. Furnace QC 
 

No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 

No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned 
in this review, the overall data quality is within the guidelines specified in the method. 
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Inorganic Data Validation Checklist 
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 YES  NO  NA 
Data Completeness and Deliverables      
 
Is there a narrative or cover letter present? X     
 
Are the sample numbers included in the narrative? X     
 
Are the sample chain-of-custodies present? X     
 
Do the chain-of-custodies indicate any problems with sample receipt or sample condition? X     
 
Is the package paginated? X     
 
Are the forms and copies legible? X     
      
Form I to IX      
 
Are all the Form I through Form IX labeled with:      
 

Laboratory name? X     
 

Sample No.? X     
 

SDG No.? X     
 

Correct units? X     
 

Matrix? X     
      
Raw Data      
 
Is the digestion log for flame AA/ICP present? X     
 
Is the digestion log for furnace AA present?     X 
 
Is the distillation log for mercury present?     X 
 
Is the distillation log for cyanides present?     X 
 
Are pH values listed?      
 

pH for metals analyses <2 (waters)?     X 
 

pH for cyanide analyses >12 (waters)?     X 
 
Percent solids calculation present for soils/sediments? X     
 
Are preparation dates present on sample preparation logs/bench sheets? X     
 
Are the measurement read out records present for:      
 

ICP X     
 

Flame AA     X 
 

Furnace AA     X 
 

Mercury X     
 

Cyanides     X 
 
Is the data legible? X     
 
Is the data properly labeled? X     
      
Holding Times      
 
Were mercury analyses performed within 28 days? X     
 
Were cyanide distillations performed within 14 days?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Were other metal analysis performed within 6 months? X     
      
Form I (Final Data)      
 
Are all forms complete? X     
 
Are correct units indicated on Form I's? X     
 
Are soil sample results for each parameter corrected for percent solids? X     
 
Are all "less than IDL" values properly coded with "U"? X     
 
Are the correct concentration qualifiers on Form 1's? X     
 
Is a physical description of samples given on Form I's? X     
      
Calibration      
 
Is a record of at least 2 point calibration present for ICP analysis? X     
 
Is a record of 5 point calibration present for Hg analysis? X     
 
Is a record of 4 point calibration present for:      
 

Flame AA?     X 
 

Furnace AA?     X 
 

Cyanides?     X 
 
Is one calibration standard at the CRDL level for all AA (except Hg) and cyanides analyses?     X 
 
Is correlation coefficient less than .995 for:      
 

Mercury Analysis?   X   
 

Cyanide Analysis?     X 
 

Atomic Absorption Analysis?     X 
      
Form II A (Initial and Continuing Calibration Verification)      
 
Present and complete for all analytes?  X     
 
Are all calibration standards (initial and continuing) within control limits for:       
 

Metals (90-110%)? X     
 

Hg (80-120%)? X     
 

Cyanides (85-115%)?     X 
 
Was continuing calibration performed every 10 samples or every 2 hours? X     
 
Was the ICV for cyanides distilled?     X 

 
      
Form II B (CRDL Standards for AA and ICP)      
 
Was a CRDL standard (CRA) analyzed after initial calibration for all AA metals (except Hg)? X     
 
Was a mid-range calibration verification standard distilled and analyzed for cyanide analysis?      

X 
 
Was a 2xCRDL (or 2xIDL when IDL>CRDL) standard (CRI) analyzed for each ICP run?  

X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Was CRI analyzed after the ICV/ICB and before the final CCV/CCB, and twice every eight 
hours for each ICP run? 

X     

 
Are CRA and CRI standards within control limits for metals (70-130%)? X     
 
Is mid-range standard within control limits for cyanide (80-120%)     X 
      
Form III (Initial and Continuing Calibration Blanks)      
 
Present and complete? X     
 
Was an initial calibration blank analyzed? X     
 
Was a continuing calibration blank analyzed after every 10 samples or every 2 hours (which ever 
is more frequent)? 

X     

 
Are all calibration blanks (when IDL<CRDL) less than or equal to the Contract Required 
Detection Limits (CRDLs)? 

X     

 
Are all calibration blanks less than two times Instrument Detection Limit (when IDL>CRDL)? X     
      
 
Form III (Preparation Blank)      
 
Was one prep. blank analyzed for:      
 

each Sample Delivery Group SDG)? X     
 

each batch of digested samples? X     
 

each matrix type? X     
 
Is concentration of prep. blank value less than the CRDL (when IDL#CRDL)? X     
 
If no, is the concentration of the sample with the least concentrated analyte less than 10 times the 
prep. blank? 

    X 

 
Is concentration of prep. blank value less than two times IDL (when IDL>CRDL)?   X   
 
Is concentration of prep. blank below the negative CRDL?   X   
      
Form IV (ICP Interference Check Sample)      
 
Present and complete? X     
 
Was ICS analyzed at beginning and end of run (or at least twice every 8 hours)? X     
 
Are all ICS results inside the control limits ("20%)? X     
 
If no, is concentration of Al, Ca, Fe, or Mg lower than the respective concentration in ICS?     X 
      
Form V A (Spiked Sample Recovery - Pre-Digestion/Pre-Distillation      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for spiked sample?   X   
 
Are all recoveries for analytes with sample concentrations less than four times the spike 
concentration within control limits (75-125)? 

X     

     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Are results outside the control limits (75-125%) flagged with "N" on Form I's and Form VA? 
 
Aqueous      
 
Are any spike recoveries:      
 

less than 30%?     X 
 

between 30-74%?     X 
 

between 126-150%?     X 
 

greater then 150%?     X 
 
Soil/Sediment      
 
Are any spike recoveries:      
 

less than 10%?   X   
 

between 10-74%?   X   
 

between 126-200%?   X   
 

greater than 200%?   X   
Form VI (Lab Duplicates)      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for duplicate analysis?   X   
 
Are all values within control limits (RPD 20% or difference # "CRDL)? X     
 
If no, are all results outside the control limits flagged with an * on Form I's and VI? X     
 
Aqueous      
 
Is any RPD greater than 20% where sample and duplicate are both greater than or equal to 5 
times CRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5 times CRDL? 

    X 

 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than or equal to 5 times CRDL) >35 %?   X   
      
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 
5xCRDL) > 2xCRDL? 

  X   

      
Field Duplicates      
 
Were field duplicates analyzed?  

   
X   

 
Aqueous      
 
is any RPD greater than 50% where sample and duplicate are both greater than or equal to 
5xCRDL? 

     
X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5xCRDL? 

    X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than 5 times CRDL) > 100%?     X 
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 5x 
CRDL) >2xCRDL? 

    X 

      
Form VII (Laboratory Control Sample)      
 
Was one LCS prepared and analyzed for:      
 

each  SDG? X     
 

each batch samples digested/distilled? X     
 
Aqueous LCS      
 
Is any  LCS recovery:     X 
 

less than 50%?     X 
 

between 50% and 79%?     X 
 

between 121% and 150%?     X 
 

greater than 150%?     X 
 
Solid LCS      
 
Is LCS "Found" value higher than the control limits?   X   
 
Is LCS "Found" lower than the control limits?   X   
      
Form IX (ICP Serial Dilution)      
 
Was Serial Dilution analysis performed for:      
 

each SDG? X     
 

each matrix type? X     
      
 
Was field blank(s) used for Serial Dilution Analysis?   X   
 
Are results outside control limits flagged with an "E"" on Form I's and Form IX when the initial 
concentration on Form IX is equal to 50 times IDL or greater.   

  X   

 
Are any required % difference values:      
 

> 10%?   X   
 

$100%?   X   
      
Furnace Atomic Absorption (AA) QC Analysis      
 
Are duplicate injections present in furnace raw data (except during full Method of Standard 
Addition) for each sample analyzed by GFAA? 

    X 

 
Do the duplicate injection readings agree within 20% Relative Standard Deviation (RSD) or 
coefficient of Variation (CV) for concentrations greater than CRDL? 

    X 

 
Were dilutions analyzed for samples with analytical spike recovery less than 40%?      

X 
 
Is analytical spike recovery outside the control limits (85-115%) for any sample?     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
      
Form VIII (Method of Standard Addition Results)      
 
Present?     X 
 
If no, is any Form I result coded with "S" or "+"?     X 
 
Was MSA required for any sample but not performed?     X 
 
Is the coefficient of correlation for MSA less than 0.995 for any sample?     X 
 
Is the coefficient of correlation for MSA less than 0.990 for any sample?     X 
 
Was proper quantitation procedure followed?      X 
      
Dissolved/Total for Inorganic/Total Analytes      
 
Were any analyses performed for dissolved as well as total analytes on the same sample.     X 
 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
10%? (if >CRDL) 

    X 

 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
50%? 

    X 

      
Field Blank      
 
Is the field blank concentration less than CRDL (or 2xIDL when IDL>CRDL) for all analytes?     X 
 
If no, was field blank value already rejected due to other QC criteria?     X 
      
Form X, XI, XII (Verification of Instrumental Parameters)      
 
Is verification report present for :      
 

Instrument Detection Limits (quarterly)? X     
 

ICP Interelement Correlation Factors (annually)? X     
 

ICP Linear Ranges (quarterly)? X     
 
Is IDL greater than CRDL for any analyte?   X   
 
If yes, are the concentrations of the samples analyzed on the instrument whose IDL exceeds 
CRDL, greater than 5xIDL. 

    X 

 
Was any sample result higher than the linear range of ICP.     X   
 
Was any sample result higher than the highest calibration standard for non-ICP parameters?   X   
 
If yes for any of the above, was the sample diluted to obtain the result on Form I?     X 
      
Percent Solids      
 
Are the percent solids in soil/sediment(s):      
 

< 50%?   X   
 

< 10%?   X   
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Corrected Sample Analysis Data Sheets 





 
 

 
 
 
 
 
 
 
 
 
 
 
 

Chain of Custody 

4869R doc  JCH 











4888R doc  JCH 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

METALS ANALYSES 
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Introduction
 
Analyses were performed according to USEPA 6000/7000.  Data were reviewed in accordance 
with USEPA National Functional Guidelines of February 1994. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
had already been subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with National Functional Guidelines: 
 
Concentration (C) qualifiers: 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract required detection 

limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 
 
Quantitation (Q) qualifiers: 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery not within control limits. 
 
 * Duplicate analysis not within control limits. 
 
Validation qualifiers: 
 
 J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
 R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant QC problems, the analysis is invalid and provides no information as to 
whether the compound is present or not.  "R" values should not appear on data tables because they cannot be 
relied upon, even as a last resort.  The second fact to keep in mind is that no compound concentration, even if 
it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to increase confidence in data but 
any value potentially contains error. 
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Data Assessment
 
 
1. Holding Time 
 

The specified holding times for metals analyses is 180 days and for mercury is 28 days from sample 
receipt.  Samples are required to be preserved at 4◦C. 

 
All samples were analyzed within the specified holding times. 
 
Note:  Sample temperatures were greater than the required preservation temperature of 4◦C. 

 
 
2. Blank Contamination 
 

Quality assurance blanks, i.e., method or rinse blanks, are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  
Method blanks (including initial and continuing calibration blanks and preparation blanks) measure 
laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

  
Antimony was detected in associated blanks.  Associated sample results less than the blank action 
limit were qualified as nondetect.   
 
Several analytes other than antimony were detected in the associated blanks.  All associated sample 
results for these analytes were greater than the blank action limit; therefore, none of the data were 
qualified. 
 
Zinc was detected in the associated rinse blank (RB060805-1) collected on 6/8/05 and found in 
SDG#DPU05.  All associated sample results were greater than the blank action limit; therefore, none 
of the data were qualified 
 

 
3. Calibration 
 

Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument continuing performance is satisfactory. 

 
 3.1 Initial Calibration 
 

The correct number and type of standards were analyzed and all initial calibration 
verification standard recoveries were within control limits.  

 
 3.2 Continuing Calibration 
 

All continuing calibration verification standard recoveries were within control limits. 
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 3.3 CRDL Standard 
 

All required analytes evaluated by the guidelines exhibited CDRL recoveries within the 
control limit with the exception of antimony, arsenic and copper.  All associated sample 
locations exhibiting concentrations less than two times the detection limit were qualified as 
estimated. 

 
 3.4 ICP Interference Control Sample 
 

All ICS recoveries were acceptable. 
 
 
4. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 
 

Matrix spike and laboratory duplicate data are used to assess the precision and accuracy of the 
analytical method. 

 
 4.1 Matrix Spike / Matrix Spike Duplicate (MS/MSD) 
 

The MSD of chromium exhibited a recovery greater than control limits.  All sample results 
associated with chromium were qualified as estimated.  

 
The MS and/or MSD of antimony and mercury exhibited recoveries less than the control 
limits.  All sample results associated with antimony and mercury were qualified as estimated.  
 

 4.2 Laboratory Duplicate 
 

The laboratory duplicate results were within control limits.   
 
 
5. Field Duplicate 
 
            No field duplicates were performed within this SDG. 
 

 
6. Laboratory Control Sample (LCS) 
 

LCS recoveries were within control limits. 
 
 
7. Serial Dilution 
  

Serial dilutions were within control limits.     
 
 
8. Furnace QC 
 

No furnace analyses were performed on the samples. 
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9. Method of Standard Additions (MSA) 
 

No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned 
in this review, the overall data quality is within the guidelines specified in the method. 
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Data Validation Checklist 
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Inorganic Data Validation Checklist 

 YES  NO  NA 
Data Completeness and Deliverables      
 
Is there a narrative or cover letter present? X     
 
Are the sample numbers included in the narrative? X     
 
Are the sample chain-of-custodies present? X     
 
Do the chain-of-custodies indicate any problems with sample receipt or sample condition?   X   
 
Is the package paginated? X     
 
Are the forms and copies legible? X     
      
Form I to IX      
 
Are all the Form I through Form IX labeled with:      
 

Laboratory name? X     
 

Sample No.? X     
 

SDG No.? X     
 

Correct units? X     
 

Matrix? X     
      
Raw Data      
 
Is the digestion log for flame AA/ICP present? X     
 
Is the digestion log for furnace AA present?     X 
 
Is the distillation log for mercury present?     X 
 
Is the distillation log for cyanides present?     X 
 
Are pH values listed?      
 

pH for metals analyses <2 (waters)?     X 
 

pH for cyanide analyses >12 (waters)?     X 
 
Percent solids calculation present for soils/sediments? X     
 
Are preparation dates present on sample preparation logs/bench sheets? X     
 
Are the measurement read out records present for:      
 

ICP X     
 

Flame AA     X 
 

Furnace AA     X 
 

Mercury X     
 

Cyanides     X 
 
Is the data legible? X     
 
Is the data properly labeled?  

X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Holding Times
 
Were mercury analyses performed within 28 days?  

X     
 
Were cyanide distillations performed within 14 days?     X 
 
Were other metal analysis performed within 6 months? X     
      
Form I (Final Data)      
 
Are all forms complete? X     
 
Are correct units indicated on Form I's? X     
 
Are soil sample results for each parameter corrected for percent solids? X     
 
Are all "less than IDL" values properly coded with "U"? X     
 
Are the correct concentration qualifiers on Form 1's? X     
 
Is a physical description of samples given on Form I's? X     
      
Calibration      
 
Is a record of at least 2 point calibration present for ICP analysis? X     
 
Is a record of 5 point calibration present for Hg analysis? X     
 
Is a record of 4 point calibration present for:      
 

Flame AA?     X 
 

Furnace AA?     X 
 

Cyanides?     X 
 
Is one calibration standard at the CRDL level for all AA (except Hg) and cyanides analyses?     X 
 
Is correlation coefficient less than .995 for:      
 

Mercury Analysis?   X   
 

Cyanide Analysis?     X 
 

Atomic Absorption Analysis?     X 
      
Form II A (Initial and Continuing Calibration Verification)      
 
Present and complete for all analytes?  X     
 
Are all calibration standards (initial and continuing) within control limits for:       
 

Metals (90-110%)? X     
 

Hg (80-120%)? X     
 

Cyanides (85-115%)?     X 
 
Was continuing calibration performed every 10 samples or every 2 hours? X     
 
Was the ICV for cyanides distilled?     X 

 
      
Form II B (CRDL Standards for AA and ICP)      
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Was a CRDL standard (CRA) analyzed after initial calibration for all AA metals (except Hg)?  

X 
 
Was a mid-range calibration verification standard distilled and analyzed for cyanide analysis?     X 
 
Was a 2xCRDL (or 2xIDL when IDL>CRDL) standard (CRI) analyzed for each ICP run?  

X     
X 

 
Was CRI analyzed after the ICV/ICB and before the final CCV/CCB, and twice every eight 
hours for each ICP run? 

X    X 

 
Are CRA and CRI standards within control limits for metals (70-130%)?   X   
 
Is mid-range standard within control limits for cyanide (80-120%)     X 
      
Form III (Initial and Continuing Calibration Blanks)      
 
Present and complete? X     
 
Was an initial calibration blank analyzed? X     
 
Was a continuing calibration blank analyzed after every 10 samples or every 2 hours (which ever 
is more frequent)? 

X     

 
Are all calibration blanks (when IDL<CRDL) less than or equal to the Contract Required 
Detection Limits (CRDLs)? 

X     

 
Are all calibration blanks less than two times Instrument Detection Limit (when IDL>CRDL)? X     
      
 
Form III (Preparation Blank)      
 
Was one prep. blank analyzed for:      
 

each Sample Delivery Group SDG)? X     
 

each batch of digested samples? X     
 

each matrix type? X     
 
Is concentration of prep. blank value less than the CRDL (when IDL#CRDL)? X     
 
If no, is the concentration of the sample with the least concentrated analyte less than 10 times the 
prep. blank? 

X     

 
Is concentration of prep. blank value less than two times IDL (when IDL>CRDL)?   X   
 
Is concentration of prep. blank below the negative CRDL?   X   
      
Form IV (ICP Interference Check Sample)      
 
Present and complete? X     
 
Was ICS analyzed at beginning and end of run (or at least twice every 8 hours)? X     
 
Are all ICS results inside the control limits ("20%)? X     
 
If no, is concentration of Al, Ca, Fe, or Mg lower than the respective concentration in ICS?     X 
      
Form V A (Spiked Sample Recovery - Pre-Digestion/Pre-Distillation      
 
Present and complete for:      
 

each SDG? X     
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Inorganic Data Validation Checklist 
 YES  NO  NA 

each matrix type? X 
 
Was field blank used for spiked sample?   X   
 
Are all recoveries for analytes with sample concentrations less than four times the spike 
concentration within control limits (75-125)? 

  X   

 
Are results outside the control limits (75-125%) flagged with "N" on Form I's and Form VA? X     
 
Aqueous      
 
Are any spike recoveries:      
 

less than 30%?     X 
 

between 30-74%?     X 
 

between 126-150%?     X 
 

greater then 150%?     X 
 
Soil/Sediment      
 
Are any spike recoveries:      
 

less than 10%?   X   
 

between 10-74%? X     
 

between 126-200%? X     
 

greater than 200%?   X   
Form VI (Lab Duplicates)      
 
Present and complete for:      
 

each SDG? X     
 

each matrix type? X     
 
Was field blank used for duplicate analysis?   X   
 
Are all values within control limits (RPD 20% or difference # "CRDL)?   X   
 
If no, are all results outside the control limits flagged with an * on Form I's and VI?   X   
 
Aqueous      
 
Is any RPD greater than 20% where sample and duplicate are both greater than or equal to 5 
times CRDL? 

    X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5 times CRDL? 

    X 

 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than or equal to 5 times CRDL) >35 %?   X   
      
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 
5xCRDL) > 2xCRDL? 

  X   

      
Field Duplicates      
 
Were field duplicates analyzed?  

  X   
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Aqueous
 
is any RPD greater than 50% where sample and duplicate are both greater than or equal to 
5xCRDL? 

     
X 

 
Is any difference between sample and duplicate greater than CRDL where sample and/or 
duplicate is less than 5xCRDL? 

    X 

 
Soil/Sediment      
 
Is any RPD (where sample and duplicate are both greater than 5 times CRDL) > 100%?     X 
 
Is any difference between sample and duplicate (where sample and/or duplicate is less than 5x 
CRDL) >2xCRDL? 

    X 

      
Form VII (Laboratory Control Sample)      
 
Was one LCS prepared and analyzed for:      
 

each  SDG? X     
 

each batch samples digested/distilled? X     
 
Aqueous LCS      
 
Is any  LCS recovery:     X 
 

less than 50%?     X 
 

between 50% and 79%?     X 
 

between 121% and 150%?     X 
 

greater than 150%?     X 
 
Solid LCS      
 
Is LCS "Found" value higher than the control limits?   X   
 
Is LCS "Found" lower than the control limits?   X   
      
Form IX (ICP Serial Dilution)      
 
Was Serial Dilution analysis performed for:      
 

each SDG? X     
 

each matrix type? X     
      
 
Was field blank(s) used for Serial Dilution Analysis?   X   
 
Are results outside control limits flagged with an "E"" on Form I's and Form IX when the initial 
concentration on Form IX is equal to 50 times IDL or greater.   

  X   

 
Are any required % difference values:      
 

> 10%? X     
 

$100%?   X   
      
 
 
Furnace Atomic Absorption (AA) QC Analysis

     

     X 
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Inorganic Data Validation Checklist 
 YES  NO  NA 
Are duplicate injections present in furnace raw data (except during full Method of Standard 
Addition) for each sample analyzed by GFAA? 
 
Do the duplicate injection readings agree within 20% Relative Standard Deviation (RSD) or 
coefficient of Variation (CV) for concentrations greater than CRDL? 

     
X 

 
Were dilutions analyzed for samples with analytical spike recovery less than 40%?     X 
 
Is analytical spike recovery outside the control limits (85-115%) for any sample?     X 
      
Form VIII (Method of Standard Addition Results)      
 
Present?     X 
 
If no, is any Form I result coded with "S" or "+"?     X 
 
Was MSA required for any sample but not performed?     X 
 
Is the coefficient of correlation for MSA less than 0.995 for any sample?     X 
 
Is the coefficient of correlation for MSA less than 0.990 for any sample?     X 
 
Was proper quantitation procedure followed?      X 
      
Dissolved/Total for Inorganic/Total Analytes      
 
Were any analyses performed for dissolved as well as total analytes on the same sample.     X 
 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
10%? (if >CRDL) 

    X 

 
Is the concentration of any dissolved analyte greater than its total concentration by more than 
50%? 

    X 

      
Field Blank      
 
Is the field blank concentration less than CRDL (or 2xIDL when IDL>CRDL) for all analytes?     X 
 
If no, was field blank value already rejected due to other QC criteria?     X 
      
Form X, XI, XII (Verification of Instrumental Parameters)      
 
Is verification report present for :      
 

Instrument Detection Limits (quarterly)? X     
 

ICP Interelement Correlation Factors (annually)? X     
 

ICP Linear Ranges (quarterly)? X     
 
Is IDL greater than CRDL for any analyte?   X   
 
If yes, are the concentrations of the samples analyzed on the instrument whose IDL exceeds 
CRDL, greater than 5xIDL. 

    X 

 
Was any sample result higher than the linear range of ICP.     X   
 
Was any sample result higher than the highest calibration standard for non-ICP parameters?   X   
 
If yes for any of the above, was the sample diluted to obtain the result on Form I?     X 
      
Percent Solids      
 
Are the percent solids in soil/sediment(s):      
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Inorganic Data Validation Checklist 
 YES  NO  NA 
 

< 50%?   X   
 

< 10%?   X   
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Corrected Sample Analysis Data Sheets 
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